trends. Logistic regression models were developed to assess the association between hospital characteristics and SSI measures for colectomy and hysterectomy separately. This study was deemed nonhuman subjects research by the Northwestern University institutional review board.
The Centers for Medicare and Medicaid Services HospitalAcquired Condition (HAC) Reduction Program implemented financial penalties for poorly performing hospitals in federal fiscal year 2015. However, higher-quality hospitals appear to be penalized significantly more often in the HAC program than lower-quality hospitals. 1 In federal fiscal year 2016, surgical site infection (SSI) outcome measures for colon surgery and abdominal hysterectomy will be incorporated into the HAC program. Our objective was to evaluate the association between hospital characteristics and SSI measures.
Methods | The SSI scores from Centers for Medicare and Medicaid Services Hospital Compare were merged with the fiscal year 2015 Medicare Impact File and the 2014 American Hospital Association Annual Survey data. The association between hospital quality summary score 1 (hospital characteristics including size, accreditations, and advanced services) and SSI outcomes was assessed using a Cochran-Armitage test for 
SIR indicates standardized infection ratio (risk-adjusted observed to expected ratio for
Results | Of 3283 hospitals participating in the HAC program, 2029 reported colorectal SSI performance and 828 reported hysterectomy SSI performance. Hospitals with higher hospital quality summary scores were more frequently poor performers (bottom quartile) for SSI (colon: P = .003; hysterectomy: P < .001) ( Figure, A and B) and had higher standardized infection ratios (P < .001 for colon and hysterectomy) (Figure, C and D) . Hospitals were more likely to be poor performers for colon SSI and hysterectomy SSI if they were a teaching hospital, safety-net hospital, or level I trauma center (Table) . In multivariable analyses, teaching hospitals were more likely to be poor performers for colorectal SSI (very major teaching: odds ratio, 2.41 [95% CI, 1.40-4.14]), but the association was not as consistent for hysterectomy (Table) .
Discussion | We found that hospitals with higher structural quality summary scores paradoxically performed worse on both SSI measures when compared with their counterparts with lower- Abbreviation: OR, odds ratio. a Hospitals in lowest quartile by hospital characteristic. The data are presented as frequencies with row percentages. b Bivariate comparisons significant at P < .05.
c The resident to bed ratio was used to define hospitals as follows: nonteaching (0.000), very minor teaching (0.001-0.49), minor teaching (0.050-0.249), major teaching (0.250-0.599), and very major teaching (Ն0.600). d Calculated by summing all diagnosis-related group weights and dividing the sum by the number of Medicare patient discharged during a given time period; thus, a higher case mix index indicates more complex admissions. There are several possible explanations. First, surveillance bias can result from variability in institutional clinical practices regarding the threshold at which potentially infected wounds are opened or cultured.
2 Second, the different data collection methods used by hospitals reporting to the Centers for Disease Control and Prevention National Healthcare Safety Network may lead to hospital-level variation in event capture. Hospitals using an electronic surveillance system, which triggers review by an infection preventionist when a possible infection is detected, may uncover more events than would a manual review. These differences may be compounded by infection preventionists' variable experience, workload, and auditing practices. 3 Moreover, 38% of National Healthcare Safety Network-enrolled facilities do not have an infection preventionist, which may lead to hospital-level variation in detection. 4 Hospitals may also fail to report events in a standardized fashion with strict adherence to the abstraction guidelines. 5 Increased documentation when trainees are involved may also partly explain the higher rates of identifying events among teaching hospitals. Third, although these SSI measures are risk-adjusted for limited patient and procedure characteristics, the adjustment is likely inadequate, potentially resulting in hospitals that treat sicker patients being incorrectly categorized as poor performers.
Implementing more rigorous surveillance and data abstraction standards and requiring formal audit programs to ensure standardized coding may help to address some of these factors. Furthermore, changes to the measures' risk adjustment should be expanded to include hospital case mix, patient comorbidities, and other relevant procedural factors. It is possible that our findings reflect a lack of a conceptual link between Centers for Medicare and Medicaid Services' definition of high-quality care and hospital characteristics that affect performance on various measures. Still, the paradoxical relationship between SSI measure performance and hospital quality warrants reconsideration of the addition of the current SSI measures to the HAC Reduction Program in federal fiscal year 2016.
